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(54) SOFT INTRAOCULAR LENS FOLDING DEVICE AND STORING VESSEL 


(57) The present invention has a constitution, which 
is simple, and features outstanding reliability and eco- 
nomic efficiency, and enables handling and operation to 
be performed easily and with certainty when holding and 
folding a soft intraocular lens 3. 

A soft intraocular lens-folding device comprises a 
movable member 1 and a base member 2. The movable 
memberl comprises an elasticallybendable pair of legs 
12a, 12b, and a common base 11 for connecting this 
pair of legs 1 2a, 1 2b. At the tips of the pair of legs 1 2a ; 


12b there is disposed lens-receiving portions 13a, 13b, 
and wall portions 14a, 14b. In the lens-receiving portions 
1 3a, 1 3b, a soft intraocular lens 3 is set astride both legs. 
The wall portions 1 4a, 1 4b have the function of clamping 
a soft intraocular lens 3 set in the lens-receiving portions 
1 3a t 1 3b. The base member 2 comprises a slide groove 
portion 21 . This slide groove portion 21 is formed so as 
to allow the tips of the pair of legs 1 2a, 1 2b to penetrate 
and slide through, and, In addition, to narrow the gap of 
the pair of legs 12a, 12b in accordance with the extent 
of movement thereof. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] The present invention relates to a soft intraoc- 
ular lens-folding device for folding a soft intraocular lens 
used in cataract operations and the like, and to a soft 
intraocular lens storage case forstoring this soft intraoc- 
ular lens. 

2. Description of the Related Art 

[0002] For example; in a cataract operation, the aim 
is to restore sight by a surgical procedure, which inserts 
into the eye a soft intraocular lens, which is an artificial 
lens, in place of a natural lens that has become opaque 
due to a cataract. 

[0003] This soft intraocular lens has a circular optical 
lens portion, and a pair of supporting portions for stabi- 
lizing this optical lens portion inside the eye. 
[0004] As this soft intraocular lens, there has been 
provided in recent years a soft intraocular lens, the op- 
tical lens portion of which is formed using silicon resin, 
acrylic resin, hydrogel, and other such materials. 
[0005] By virtue of this soft intraocular lens, the optical 
lens portion can be deformed by being folded in two. In 
accordance therewith, in a case in which a soft intraoc- 
ular lens is inserted into the eye, the optical lens portion 
can be inserted in a folded state. Numerous clinical ad- 
vantages can be derived as a result thereof, such as 
making the size of the incision smaller at the time of sur- 
gery, and faster recovery after surgery. 
[0006] When using this soft intraocular lens, the opti- 
cal lens portion must be folded beforehand prior to in- 
serting the soft intraocular lens into the eye. 
[0007] As methods for carrying out this folding oper- 
ation, in the past there was a method, which makes use 
of a special forceps-shaped tool called an extractor, and 
a method, which makes use of a special jig called an 
injector. 

[0008] In the method that uses an extractor, two ex- 
tractors are used. That is, in this method, firstly, a first 
extractor is held in the right hand, and the center portion 
of the optical lens portion is clamped and held by this 
extractor. Next, in the as-is condition, this extractor is 
then switched to and held in the other hand, and a sec- 
ond extractor for intraocular insertion is held in the freed 
up right hand, and the optical lens portion is folded using 
this second extractor. After confirming that the second 
extractor is holding the optical lens portion securely in 
a folded condition, the first extractor is removed. There- 
after, the soft intraocular lens being folded by the second 
extractor is inserted into the eye. 
[0009] In the method that uses an injector, firstly, after 
setting a soft intraocular lens inside an injector, the tip 
of that injector is inserted into the insertion part of the 


eye. Next, the extrusion aperture of the injector is oper- 
ated, and the soft intraocular lens is inserted into the 
eye from the tip of the injector (publication of Japanese 
Patent application No. 4-212350, for example). 
5 [0010] Furthermore, as a method other than the two 
methods described hereinabove, there has been pro- 
posed a method, which makes use of the soft intraocular 
lens folder disclosed in Published Japanese translation 
of PCT international publication for patent application 
10 No. 9-501 574. 

[0011] This soft intraocular lens folder is constituted 
such that 2 pairs of opposing jaws are formed respec- 
tively in a pair of pliers-shaped lever handles, and the 
edge of an optical lens portion is placed in and held by 
is 4 supporting portions formed by these 2 pairs of jaws, 
and, in addition, by squeezing these lever handles, the 
gap of the pair of jaws of one side is made narrower, 
while at the same time, the gap of the pair of jaws of the 
other side is made wider. 
20 [0012] If this tool is used, when the optical lens portion 
being held by the 2 pairs of jaws is folded by being put 
between the pair of jaws of the one side, it is possible 
to make the pair of jaws of the other side open and re- 
cede so as not to impede the folding thereof. In accord- 
*5 ance therewith, folding can be performed with a soft in- 
traocular lens being held as-is. 
[0013] However, the inventors have clearly shown 
that the above-mentioned respective 3 methods have 
the following problems. 
30 [0014] That is, in the above-mentioned method in 
which 2 extractors are used, a problem is that operation 
is complicated, a problem is that it Is difficult to accu- 
rately grasp the center of an optical lens portion, and a 
problem is that there is the danger of dropping a lens 
35 when switching an extractor from one hand to the other, 
and when re-grasping a lens. Another problem is that 
since the center portion of an optical lens portion is 
grasped and held by an extractor, the most important 
portion of a soft intraocular lens from the standpoint of 
40 optics is apt to be damaged by the extractor. Based on 
the above, the problem is that in surgery, in which quick, 
accurate actions are especially required, this method 
imposed a significant burden even on the skilled physi- 
cian. 

45 [0015] The above-mentioned method in which an in- 
jector is used appears at a glance to be simple and re- 
liable. However, in actuality, if a soft intraocular lens is 
not set inside an injector precisely from the standpoint 
of the injector mechanism, there is the danger of the soft 

50 intraocular lens getting stuck inside the injector, and ei- 
ther not being able to be injected, or not being injected 
into the proper position. Therefore, with this method, a 
soft intraocular lens has to be set precisely inside an 
injector. However, with this method, the problem is that 

55 it was not always easy to set a soft intraocular lens pre- 
cisely inside an injector. 

[0016] In the above-mentioned method in which a 
lens folder is used, two different operations, i.e. narrow- 
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ing the gap of one side of the 2 pairs of jaws, while at 
the same time widening the gap of the other side must 
be carried out in concert. In accordance therewith, in this 
method, a problem is that the structure is complex., and 
it is apt to become very costly. Further, in this method, 
a problem is that, when folding an optical lens portion 
by manually operating the lever handle, if there is a mis- 
take in the degree of force used in operating this handle, 
there is apt to be damage done to the optical lens portion 
by the application of unreasonable force to the optical 
lens portion. Furthermore, with this method, the folding 
of an optical lens portion must be carried out by holding 
the edge of the optical lens portion in the proper position 
over the 4 supporting portions formed by the 2 pairs of 
jaws. However, a problem is that this operation is also 
unexpectedly troublesome, and considerable concen- 
tration is required to perform this properly. This is be- 
cause, If the optical lens portion holding position is in- 
accurate, not only is it not possible to fold the optical 
lens portion accurateiy, there is also the danger that the 
soft intraocular lens will slip off during folding. 
[001 7] An object of the present invention is to provide 
a soft intraocular lens-folding device and storage case, 
which have simple constitutions offering superb reliabil- 
ity and economical efficiency, and which are capable of 
performing handling and operating simply and reliably 
when holding and folding a soft intraocular lens. 

SUMMARY OF THE INVENTION 

[0018] To solvethe above-mentioned problems, asoft 
intraocular lens-folding device of a first invention has 
(1)-(4) hereinbelow as characteristics: 

(1) A movable member and a base member. 

(2) A movable member comprises a pair of legs and 
a connecting portion. The pair of legs is made elas- 
tically bendable. The connecting portion has the 
function of connecting the pair of legs. 

(3) A lens-receiving portion and a wall portion are 
disposed at the tips of the pair of legs. A soft intraoc- 
ular lens is set astride both legs in the lens-receiving 
portion. The wall portion has the function of clamp- 
ing a soft intraocular lens set in the lens-receiving 
portion. 

(4) The base member comprises a slide groove por- 
tion. This slide groove portion is formed so as to al- 
low the tips of the pair of legs to penetrate and slide 
through, and, in addition, to narrow the gap of the 
pair of legs in accordance with the extent of the 
movement thereof. 

[0019] A second invention is characterized in that the 
first invention comprises a load-absorbing portion. This 
load-absorbing portion is disposed on the pair of legs. 
Further, this load-absorbing portion has the function of 
carrying out bending deformation by centrally absorbing 
the deformation load acting on the pair of legs in accord- 


ance with this pair of legs moving inside the slide groove 
portion. 

[0020] A third invention is characterized in that the 
first invention comprises a positioning portion. This po- 
5 sitioning portion has the function of positioning in a pre- 
scribed location in the sliding direction of the movable 
member a soft intraocular lens to be set in the lens-re- 
ceiving portion. 

[0021] A fourth invention is characterized in that the 
10 first invention comprises an orientation setting portion. 
This orientation setting portion has the function of set- 
ting the orientation of a soft intraocular lens set in the 
lens-receiving portion to a prescribed orientation in a di- 
rection of rotation with the central axis of this soft in- 
15 traocular lens as the axis of rotation. 

[0022] Af ifth invention is characterized in that the first 
invention comprises a guide groove portion. This guide 
groove portion is disposed in the slide groove portion. 
Further, this guide groove portion has the function of 
20 guiding the parts of the pair of legs that are to the rear 
of the tips. 

[0023] A sixth invention is characterized in that the 
first invention comprises a rise-up preventing portion. 
This rise-up preventing portion has the function of pre- 
25 venting the movable member from rising up out of the 
slide groove portion. 

[0024] A seventh invention is characterized in that the 
first invention comprises a positioning portion. This po- 
sitioning portion has the function of positioning the lens- 
30 receiving portion in a lens-receiving location that ena- 
bles the setting of a soft intraocular lens in this lens-re- 
ceiving portion. 

[0025] An eighth invention is characterized in that the 
first invention comprises a positioning portion. This po- 

35 sitioning portion has the function of positioning the lens- 
receiving portion in a lens-folding-completion position in 
which the folding of the above-mentioned soft intraocu- 
lar lens set in this tens-receiving portion is completed. 
[0026] A ninth invention is characterized in that the 

40 connecting portion of the first invention connects the 
base portion of the pair of legs. 

[0027] A tenth invention is characterized in that the 
connecting portion of the first invention is integrally 
formed with the pair of legs. 
45 [0028] To solve the above-mentioned problems, a soft 
intraocular lens storage case of an eleventh invention 
has (1)-(5) hereinbelow as characteristics. 

(1) A movable member, a base member, and a lid 
50 member. 

(2) A movable member comprises a pair of legs and 
a connecting portion. The pair of legs is made elas- 
tically bendable. The connecting portion has the 
function of connecting the pair of legs. 

55 (3) A lens-receiving portion and a wall portion are 
disposed at the tips of the pair of legs. A soft intraoc- 
ular lens is set astride both legs in the lens-receiving 
portion. The wall portion has the function of clamp- 
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ing a soft intraocular lens set in the lens-receiving 
portion. 

(4) The base member comprises a slide groove por- 
tion. This slide groove portion is formed so as to al- 
low the tips of the pair of legs to penetrate and slide 5 
through, and, in addition, to narrow the gap of the 
pair of legs in accordance with the extent of the 
movement thereof. 

(5) The lid member forms a lens storage space for 
storing the above-mentioned soft intraocular lens 10 
set in the lens-receiving portion. 

[0029] A twelfth invention is characterized in that the 
lens storage space of the eleventh invention is opened 
and closed by sliding the lid member. is 
[0030] A thirteenth Invention is characterized in that 
the sliding direction of the lid member in the twelfth in- 
vention is set in the same direction as the sliding direc- 
tion of the movable member. 

[0031] A fourteenth invention is characterized in that 20 
the sliding direction of the lid member for opening the 
lens storage space in the thirteenth invention is set in 
the same direction as the sliding direction of the mova- 
ble member for folding a soft intraocular lens. 
[0032] A fifteenth invention is characterized in that the 25 
movable member and the Jid member of the fourteenth 
invention are capable of sliding independently. 
[0033] A sixteenth invention is characterized in that 
the movable member and the lid member of the fifteenth 
invention are capable of being slid and operatd together. 30 
[0034] A seventeenth invention is characterized in 
that the eleventh Invention comprises a load-absorbing 
portion. This load-absorbing portion is disposed on the 
pair of legs. And this load-absorbing portion performs 
bending deformation by centrally absorbing the defor- 35 
mation load acting on the pair of legs in accordance with 
this pair of legs moving inside the slide groove portion. 
[0035] An eighteenth invention is characterized in that 
the eleventh invention comprises a positioning portion. 
This positioning portion has the function of positioning 40 
in a prescribed location in the sliding direction of the 
movable member a soft intraocular lens to be set in the 
lens-receiving portion. 

[0036] A nineteenth invention is characterized in that 
the eleventh invention comprises an orientation setting *s 
portion. This orientation setting portion has the function 
of setting the orientation of a soft intraocular lens set in 
the lens-receiving portion to a prescribed orientation in 
a direction of rotation with the central axis of this soft 
intraocular lens as the axis of rotation. so 
[0037] A twentieth invention is characterized in that 
the eleventh invention comprises a guide groove por- 
tion. This guide groove portion is disposed in the slide 
groove portion. And this guide groove portion has the 
function of guiding parts of the pair of legs that are to 55 
the rear of the tips. 

[0038] A twenty-first invention is characterized in that 
the eleventh invention comprises a rise-up preventing 


portion. This rise-up preventing portion has the function 
of preventing the movable member from rising up out of 
the slide groove portion. 

[0039] A twenty-second invention is characterized in 
that the eleventh invention comprises a positioning por- 
tion. This positioning portion has the function of posi- 
tioning the lens-receiving portion in a lens-receiving lo- 
cation that enables the setting of a soft intraocular lens 
in this lens-receiving portion. 

[0040] A twenty-third invention is characterized in that 
the eleventh invention comprises a positioning portion. 
This positioning portion has the function of positioning 
the lens-receiving portion in a lens-folding-completion 
position in which the folding of the above-mentioned soft 
intraocular lens set in this lens-receiving portion is com- 
pleted. 

[0041] A twenty-fourth invention is characterized in 
that the connecting portion of the eleventh invention 
connects the base portion of the pair of legs. 
[0042] A twenty-fifth invention is characterized in that 
the connecting portion of the eleventh invention is inte- 
grally formed with the pair of legs. 
[0043] A twenty-sixth invention is characterized in that 
the eleventh invention comprises the constitutions of the 
twelfth invention through the twenty-fifth invention. 
[0044] A twenty-seventh invention is characterized in 
thatthe load-absorbing portion of the twenty-sixth inven- 
tion is formed by partially narrowing the width of the legs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] 

Fig. 1 is oblique views showing the constitution of a 
first aspect of the embodiment of a soft intraocular 
lens-folding device of the present invention; 
Fig. 2 is diagrams showing the constitution of a sec- 
ond aspect of the embodiment of a soft intraocular 
lens-folding device of the present invention; 
Fig. 3 is diagrams showing the constitution of a first 
aspect of the embodiment of a soft intraocular lens 
storage case of the present invention, and diagrams 
showing a condition of prior to a soft intraocular lens 
being folded; and 

Fig. 4 is diagrams showing the constitution of a first 
aspect of the embodiment of a soft intraocular lens 
storage case of the present invention, and a dia- 
gram showing a condition of after a soft intraocular 
lens has been folded. 


DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ~ 


[0046] Aspects of the embodiment of the present in- 
vention will be explained in detail hereinbelow by refer- 
ring to the figures. 

[0047] Fig. 1 is oblique views showing different con- 
ditions of the constitution of a first aspect of the embod- 
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iment of a soft intraocular lens-fofding device of the 
present invention. 

[0048] First of all, the soft intraocular (ens-foiding de- 
vice shown in the figure comprises a movable member 
1 and a base rnember2. The movable member 1 is con- 
stituted so as to have a rectangular cross-sectional 
shape. In accordance therewith, the movable member 
1 comprises a pair of legs 12a, 12b, and a connecting 
portion 11 , which connects this pair of legs 12a, 12b at 
a base portion. Hereinafter, this connecting portion 11 
will be called a common base. This common base 11 is 
integrally formed with the legs 12a, 12b. 
[0049] The above-mentioned legs 12a, 12b extend 
practically parallel in the same direction from the com- 
mon base 11 . These legs 12a, 12b are elastically bend- 
able. 

[0050] On the upper surface of the tips of these legs 
12a, 12b, there are disposed lens -receiving portions 
13a, 13b and wall portions 14a, 14b. 
[0051] In the lens-receiving portions 13a, 13b, the op- 
tical lens portion 3a of a soft intraocular lens 3 is set 
horizontally. In this case, the optical lens portion 3a is 
set such thatthe edge thereof spans the pair of legs 12a, 
12b. 

[0052] The wail portions 13a, 13b have the function 
of horizontally clamping the edge of the optical lens por- 
tion 3a, which is set in the lens-receiving portions 13a, 
13b, when folding a soft intraocular lens 3. These wall 
portions 14a, 14b have opposing wall surfaces. These 
wall surfaces are inclined so as to draw near to one an- 
other as they head upward (an overhang condition). 
This Is to prevent an optical lens portion 3a from slipping 
out of the wall portions 14a, 14b when folding an optical 
lens portion 3a. 

[0053] On the tips of the legs 12a, 12b, tapered por- 
tions 15a, 15b are formed. These tapered portions 15a ; 
1 5b have the function of making operation smooth when 
the legs 12a, 12b interpenetrate a slide groove portion 
21 , which will be explained hereinbelow : and are made 
to slide inside the slide groove portion 21 . 
[0054] The base member 2 comprises a slide groove 
portion 21 . The above-mentioned pair of legs 12a, 1 2b 
horizontally interpenetrate and slide in this slide groove 
portion 21 . This slide groove portion 21 comprises a ta- 
pered groove portion 21 a, and a par allel groove portion 
21b. The tapered groove portion 21 a is formed such that 
the groove width gradually narrows toward the direction 
of interpenetration of the legs 12a : 12b (hereinafter re- 
ferred to as the "travelling direction"). The parallel 
groove portion 21b is formed so as to extend in the 
above-mentioned travelling direction from the head of 
the tapered groove portion 21 a. In this case, the groove 
width of the parallel groove portion 21b is set so as to 
be practically thesame groove width as the groove width 
at the head of the tapered groove portion 21a. In accord- 
ance therewith, the gap of the legs 12a, 12b becomes 
narrower as the legs 12a, 12b slide in the above-men- 
tioned travelling direction. 


[0055] The movable member 1 and the base member 
2 are constituted by using a material that has appropri- 
ate degrees of elasticity and rigidity, such as, for exam- 
ple, a fluororesin, polyamide resin or aluminum. Further- 

5 more, as this kind of material, resins, such as polyacr- 
ylate, polyethylene, polyethylene terephthalate, polyvi- 
nylchloride, polycarbonate, polysulfon, polystyrene, 
polybutylene terephthalate, polypropylene, and 
polymethylpentene, metals, such as duralmin, stainless 

10 steel, and titanium, or inorganic materials, such as ce- 
ramics can be used alone, or the above-mentioned res- 
ins, metals, and ceramics can be combined, and used 
as compounds. 

[0056] The operation of the above-mentioned consti- 

is tution will be explained. 

[0057] A soft Intraocular lens 3 comprises the above- 
mentioned optical lens portion 3a, and a supporting por- 
tion 3b. The optical lens portion 3a is formed in a circular 
shape. The supporting portion 3b has the function of sta- 

20 bilizing the optical lens portion 3b inside the eye. This 
supporting portion 3b is disposed on the edge of the op- 
tical lens portion 3a so as to form a pair of arms. Further, 
this supporting portion 3b is formed in the shape of an 
arc. Furthermore, this supporting portion 3b is extended 

25 so as to head outwardly from the optical lens portion 3a. 
[0058] When folding the above-mentioned soft in- 
traocular lens 3, firstly, as shown in Fig. 1 (A), the optical 
lens portion 3a is set (set) in the lens-receiving portions 
13a, 13b by an operator. This setting is performed such 

30 that the edge of the optical lens portion 3a uniformly 
spans both legs 12a, 12b. 

[0059] In an aspect of the present invention, this po- 
sitioning can be performed by simply placing the optical 
lens portion 3a inside the above-mentioned wall por- 

35 tions 14a, 14b. This is because the position of the soft 
intraocular lens 3 is defined by the wall portions 14a, 
14b in a direction that is orthogonal to the sliding direc- 
tion of the movable member 1. Further, this setting is 
performed such that the direction of extension of the 

40 supporting portion 3b coincides with the sliding direction 
of the movable member 1 . 

[0060] Next, the tips of the legs 12a, 12b, on which 
the soft intraocular lens 3 is set, are made to interpen- 
etrate the slide groove portion 21 by an operator. There- 

45 after, the movable member 1 is made to slide in the trav- 
elling direction by the operator. In accordance with the 
sliding thereof, the legs 12a, 12b are elastically bent in 
directions that cause them to draw near to one another. 
In accordance therewith, the gap of the legs 12a, 12b is 

so narrowed. As a result thereof, the optical lens portion 3a 
is clamped by the wall portions 14a, 14b. In accordance 
therewith, the optical lens portion 3a is folded. In this 
case, the degree of bending of the legs 12a, 12b will 
depend on the degree of sliding thereof. 

55 [0061] When the lens-receiving portions 13a, 13b 
reach the lens-folding-completion position by the sliding 
of the legs 1 2a, 1 2b, the sliding of the movable member 
1 is halted. This is because, for example, when the lens- 
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receiving portions 13a, 13b reach the lens-folding-com- 
pletion position, the parts of the legs 1 2a, 1 2b to the rear 
of the tips hit against the walls in the vicinity of the 
boundary between the tapered groove portion 21a and 
the parallel groove portion 21b. In accordance there- 
with, the lens-receiving portions 1 3a, 1 3b are positioned 
in the lens-folding-completion position. As a result 
thereof, the optical lens portion 3a, as shown in Fig. 1 
(B), is folded into a prescribed condition. The folding of 
the optical lens portion 3a is completed by the above. 
[0062] Furthermore, the lens-folding-completion posi- 
tion is the position in which the folding of an optical lens 
portion 3a is completed. This lens-folding-completion 
position, as shown in Fig. 1 (B), is set inside the parallel 
groove portion 21b. That is, for example, this lens-fold- 
ing-completion position is set in a position such that the 
legs 12a, 12b make practically complete contact. 
[0063] According to th is aspect of the embodiment ex- 
plained in detail hereinabove, after setting an optical 
lens portion 3a in the lens-receiving portions 13a, 13b, 
the optical lens portion 3a can be folded by sliding the 
legs 12a, 12b under the guidance of the slide groove 
portion 21 . In accordance therewith, an optical lens por- 
tion 3a can be reliably folded via a simple operation. 
[0064] Further, according to this aspect of the embod- 
iment, the main parts of the device can be constituted 
using a movable member 1 and a base member 2 of a 
simple structure. In accordance therewith, the device 
can be constructed simply, and at low cost. That is, the 
movable member 1 has a simple structure in which the 
cross-section is asimple rectangular shape. Further, the 
legs 12a t 12b and the common base 11 are integrally 
constituted. In accordance therewith, the movable 
member 1 , for example, can be manufactured simply 
and at low cost by a single resin forming process (one 
shot forming). Similarly, the base member 2 has a sim- 
ple structure that forms a slide groove portion 21 in the 
base material. In accordance therewith, this base mem- 
ber 2, for example, can be manufactured simply and at 
low cost by the single resin forming process (one shot 
forming) mentioned above. As a result thereof, accord- 
ing to this aspect of the embodiment, a soft intraocular 
lens-folding device can be manufactured simply and at 
low cost. 

[0065] Furthermore, according to this aspect of the 
embodiment, when a soft intraocular lens 3 is set in the 
lens-receiving portions 13a, 13b, the soft intraocular 
lens 3 can be positioned by the pair of wall portions 14a, 
1 4b in a prescribed position in a direction perpendicular 
to the sliding direction of the movable member 1 . In ac- 
cordance therewith, the position of the soft intraocular 
lens 3 in the above-mentioned direction can be reliably 
established. 

[0066] Based on the above, according to this aspect 
of the embodiment, it is possible to provide a soft in- 
traocular lens-folding device, which has a simple con- 
stitution offering superb reliability and economical effi- 
ciency, and which is capable of performing handling and 


operating simply and reliably when holding and folding 
a soft intraocular lens. 

[0067] And furthermore, according to this aspect of 
the embodiment, a pair of legs 12a, 12b are connected 

5 together by a base portion. In accordance therewith, the 
length of the legs 1 2a, 1 2b can be shortened. As a result 
thereof, it is possible to make the device smaller. 
[0068] Further, according to this aspect of the embod- 
iment, wall surfaces of the pair of wall portions 1 4a, 1 4b 

10 are inclined so as to draw near to one another as they 
head upward, in accordance therewith, when folding an 
optical lens portion 3a, it is possible to prevent the opti- 
cal lens portion 3a from slipping out of the wall portions 
13a, 13b. 

15 [0069] Fig. 2 is plan views and side views showing dif- 
ferent conditions of the constitution of a second aspect 
of the embodiment of a soft intraocular lens-folding de- 
vice of the present invention. Furthermore, in Fig. 2, the 
same reference numerals will be assigned to parts that 

20 serve practically the same functions as those in the pre- 
vious Fig. 1 , and a detailed explanation thereof will be 
omitted. 

[0070] In Fig. 2, (A) shows the condition of prior to 
folding a soft intraocular lens 3, (B) shows a side view 

25 of the device as seen in the direction of the arrows along 
line A-A shown in (A), (C) shows an exploded view of a 
portion of (A), and (D) shows the condition in which a 
soft intraocular lens 3 has been folded. 
[0071] A device of this aspect of the embodiment will 

30 be explained hereinbelow by focusing on the points of 
difference with the device of the first embodiment. 
[0072] That is, in the device of this aspect of the em- 
bodiment, load-absorbing portions 1 6a, 1 6b are respec- 
tively disposed on the legs 12a, 12b. These load-ab- 

35 sorting portions 16a, 16b are disposed'between the 
common base 11 and the I ens -receiving portions 13a, 
13b. These load-absorbing portions 16a, 16b have the 
function of centrally absorbing the deformation load act- 
ing on the legs 12a, 12b in line with the sliding of the 

40 movable member 1. These load-absorbing portions 
1 6a, 1 6b are formed by making the legs 12a, 1 2b into a 
structure that facilitates localized elastic bending. The 
figure shows a case in which load-absorbing portions 
16a, 16b are formed by making the width of the legs 12a, 

45 12b locally narrower. 

[0073] Further, in the device of this aspect of the em- 
bodiment, a guide groove portion 21c is also disposed 
in the slide groove portion 21 in addition to a tapered 
groove portion 21a, and a parallel groove portion 21b. 

so This guide groove portion 21c has the function of guiding 
parts of the legs 1 2a, 1 2b to the rear of the tips. 
[0074] Furthermore, in the device of this aspect of the 
embodiment, pressure guide portions 22a, 22b are pro- 
vided on both borders of the guide groove portion 21c. 

55 These pressure guide portions 22a, 22b have the func- 
tion of preventing the movable member 1 from rising up 
from the slide groove portion 21 . 
[0075] And furthermore, in the device of this aspect of 


6 


11 


EP 1 114 623 A1 


12 


the embodiment, the width of the common base 11 in 
the sliding direction is set so as to be wider than that of 
the previous aspect of the embodiment. This is for using 
the guide function of the guide groove portion 21c. 
[0076] Further, in the device of this aspect of the em- 
bodiment, a stopper portion 17 is disposed at the rear 
portion of the movable member 1 . This stopper portion 
1 7 has the function of positioning the lens-receiving por- 
tions 13a, 13b in the lens-folding-completion position 
when the movable member 1 is made to slide in the trav- 
elling direction. 

[0077] Furthermore, this stopper portion 17 is also 
used as a pressure knob for an operator to push the 
movable member 1 . 

[0078] Furthermore, in the device of this aspect of the 
embodiment, small protrusions 18a t 18b are disposed 
on both sides of the common base 1 1 . These small pro- 
trusions 18a, 18b have the function of positioning the 
lens-receiving portions 13a s 13b in the lens setting po- 
sition. Here, I ens- receiving position refers to the position 
in which it is possible to set an optical lens portion 3a in 
the lens-receiving portions 13a, 13b. This position as 
shown in Fig. 2 (A), is set inside the guide groove portion 
21c. That is, this position Is set in a position such that 
the legs 12a, 12b are practically not bent and deformed 
at all. 

[0079] Locking grooves 23a, 23b are disposed on 
both sides of the guide groove portion 21c. The above- 
mentioned small protrusions 18a, 18b are mated to 
these locking grooves 23a, 23b when the lens-receiving 
portions 13a, 13b are positioned in the lens-receiving 
position. This state is shown in Fig. 2 (A). 
[0080] And furthermore, in the device of this aspect of 
the embodiment, a pair of perpendicular protruding por- 
tions 19a are disposed on the periphery of lens-receiv- 
ing portion 13a on leg 12a as shown in Fig. 2 (C). This 
pair of perpendicular protruding portions 19a is ar- 
ranged so as to be slightly separated in a direction that 
is perpendicular to the sliding direction of the movable 
member 1 . Similarly, a pair of perpendicular protruding 
portions 19b are disposed on the periphery of lens-re- 
ceiving portion 13b on leg 12b as shown in Fig. 2 (C). 
[0081] The above-mentioned perpendicular protrud- 
ing portions 19a, 19b are arranged so as to interpose 
the lens-receiving portions 13a, 13b therebetween. In 
the figure, there is shown a case in which the perpen- 
dicular protruding portions 19a of the one side are dis- 
posed in the travelling direction of the movable member 
1 from the lens-receiving portions 13a, 13b, and the per- 
pendicular protruding portions 1 9b of the other side are 
disposed in the opposite direction of the travelling direc- 
tion (hereinafter referred to as the "reverse direction"). 
[0082] The above-mentioned perpendicular protrud- 
ing portions 1 9a, 1 9b have the function of positioning a 
soft intraocular lens 3 in a prescribed position in the slid- 
ing direction of the movable member 1 . This is because 
a soft intraocular lens 3 is set between the inner side of 
the perpendicular protruding portions 1 9a, 1 9b when set 


in the lens- receiving portions 13a, 13b. Moreover, this 
condition will hold a soft intraocular lens 3 even in a case 
in which, for example, the soft intraocular lens 3 is sub- 
jected to a shock. This is because even if a shock is 
5 applied to a soft intraocular lens 3, and the soft intraoc- 
ular lens 3 attempts to move in the sliding direction of 
the movable member 1 , the optical lens portion 3a col- 
lides with the inner sides of the perpendicular protruding 
portions 19a, 19b, and is prevented from moving. 
w [0083] Further, the above-mentioned perpendicular 
protruding portions 19a, 19b have the function of setting 
the orientation of a soft intraocular lens 3 in a prescribed 
orientation in the direction of rotation, which treats the 
central axis of the optical lens portion 3a as the axis of 
rotation. This is because, when a soft intraocular lens 3 
is set in the lens-receiving portions 13a, 13b 5 the sup- 
porting portion 3b of the one side of the soft intraocular 
lens 3 is inserted between the corresponding pair of per- 
pendicular protruding portions 19a, and the supporting 
portion 3b of the other side is inserted between the cor- 
responding pair of perpendicular protruding portions 
1 9b. Moreover, this condition will hold a soft intraocular 
fens 3 even in a case in which a shock is applied to the 
soft intraocular lens 3. This Is because even If a shock 
is applied to a soft intraocular lens 3, and the soft in- 
traocular lens 3 attempts to rotate in the above-men- 
tioned direction of rotation, the supporting portions 3b 
collide with the inner sides of the perpendicular protrud- 
ing portions 19a, 19b, and are prevented from moving. 
[0084] The operation of the above-mentioned consti- 
tution will be explained. 

[0085] When folding a soft Intraocular lens 3, firstly, 
the lens-receiving portions 13a, 13b are positioned by 
an operator in the lens-receiving position. This is shown 
in Fig. 2(A). At this time, the smali protrusions 1 8a, 1 8b 
are mated to the locking grooves 23a, 23b. In accord- 
ance therewith, the lens-receiving portions 13a, 13b are 
positioned in a semi-fixed condition in the lens-receiving 
position. 

[0086] Next, a soft intraocular lens 3 is set in the lens- 
receiving portions 13a, 13b by an operator. At this time, 
the optical lens portion 3a is positioned by the wall por- 
tions 14a, 14b in a prescribed position orthogonally to 
the sliding direction of the movable member 1 . Further, 
the optical lens portion 3a is positioned in a prescribed 
position in the sliding direction of the movable member 
1 . This is because the supporting portion 3b of the one 
side of the soft intraocular lens 3 is positioned between 
the corresponding pair of perpendicular protruding por- 
tions 19a, and the supporting portion 3b of the other side 
is positioned between the corresponding pair of perpen- 
dicular protruding portions 1 9b. Similarly, the orientation 
of the optical lens portion 3a is set at a prescribed ori- 
entation of the direction of rotation, which treats the cen- 
tral axis thereof as the axis of rotation. 
[0087] Next, an operator pushes the stopper portion 
17 in the travelling direction of the movable member 1 . 
In accordance therewith, when the stopper portion 1 7 is 
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pushed with a force greater than the mating force of the 
small protrusions 1 8a, 18b and the locking grooves 23a, 
23b, the movable member 1 is made to slide in the trav- 
elling direction. 

[0088] In accordance therewith, the pair of legs 12a, 
12b are subjected to bending deformation by the ta- 
pered groove portion 21a. The deformation load acting 
on the legs 12a f 12b at this time is centrally absorbed 
by the load absorbing portions 16a, 16b. In accordance 
therewith, the folding load acting on the optical lens por- 
tion 3a is alleviated. Further, the gap of the pair of wall 
portions 14a, 14b is narrowed while maintaining a par- 
allel condition. In accordance therewith, the optical lens 
portion 3a is folded accurately and stably along the cen- 
terline thereof. 

[0089] Further, even If a soft intraocular lens 3 is sub- 
jected to a shock or the like during this sliding process, 
the soft intraocular lens 3 is positioned in a prescribed 
position, and, in addition, the orientation thereof is set 
to a prescribed orientation by the actions of the wall por- 
tions 14a, 1 4b and the perpendicular protruding portions 
19a, 19b. 

[0090] By so doing, when the lens-receiving portions 
13a, 13b reach the lens-folding-completion position, the 
stopper portion 17 hits the rearward end portion of the 
base member 2. In accordance therewith, the sliding of 
the movable member 1 is stopped. As a result thereof, 
the lens-receiving portions 13a, 13b are positioned in 
the lens-receiving position. In accordance therewith, the 
folding of the optical lens portion 3a is completed. This 
situation is shown in Fig. 2 (D). 
[0091 ] According to th Is aspect of the embodiment ex- 
plained hereinabove, when the movable member 1 is 
made to slide, the deformation load acting on the legs 
1 2a, 1 2b thereof can be centrally absorbed by the load 
absorbing portions 16a, 16b. In accordance therewith, 
the folding load acting on the optical lens portion 3a can 
be alleviated. 

[0092] Further, according to a constitution such as 
this, when folding an optical lens portion 3a, the gap of 
the wall portions 14a, 14b can be narrowed while accu- 
rately maintaining the parallel condition of both wall por- 
tions 14a, 14b. In accordance therewith, the optical lens 
portion 3a can be folded accurately along the centeriine 
thereof. As a result thereof, the optical lens portion 3a 
can be stably and accurately folded without losing the 
optical functions thereof. 

[0093] Further, according to this aspect of the embod- 
iment, when the movable member 1 is made to slide, 
the parts to the rear of the tips of the legs 12a, 12b can 
be guided by the guide groove portion 21c. In accord- 
ance therewith, the side-to-side rolling of the movable 
member 1 can be prevented. As a result thereof, the 
movable member 1 can be made to slide stably. 
[0094] Furthermore, according to this aspect of the 
embodiment, when the movable member 1 is made to 
slide, the movable member 1 can be prevented from ris- 
ing up from the slide groove portion 21 by the pressure 


guide portions 22a, 22b. In accordance therewith, it is 
possible to prevent the movable member 1 from slipping 
out of the slide groove portion 21 . As a result thereof, 
the movable member 1 can be made to slide stably. 
s [0095] And furthermore, according to this aspect of 
the embodiment, when the movable member 1 is made 
to slide in the travelling direction, the lens-receiving por- 
tions 13a, 13b can be positioned in the lens-folding- 
completion position by the stopper portion 1 7. In accord- 
10 ance therewith , the lens-receiving portions 1 3a, 1 3b can 
be prevented from going beyond the lens-folding-com- 
pletion position despite the fact that the elasticity of the 
legs 12a, 12b has been weakened by the provision of 
the load absorbing portions 16a, 16b. 
is [0096] Further, according to this aspect of the embod- 
iment, when the lens-receiving portions 13a, 13b reach 
the lens-receiving position, the movable member 1 is im- 
mobilized in a semi-fixed condition by the small protru- 
sions 18a, 18b and the locking grooves 23a, 23b. In ac- 
cordance therewith, in a case in which a shock is applied 
from externally to the movable member 1 , it is possible 
to prevent an accident in which the movable member 1 
slides in the travelling direction, and a soft intraocular 
lens 3 set in the lens- receiving portions 1 3a, 1 3b is dam- 
aged. Further, it is also possible to prevent an accident 
in which the movable member 1 moves in the reverse 
direction, and the movable member 1 falls out of the 
base member 2. 

[0097] Furthermore, according to this aspect of the 
embodiment, when an optical lens portion 3a is set in 
the lens-receiving portions 13a, 13b, the optical lens 
portion 3a can be positioned by the perpendicular pro- 
truding portions 19a, 19b in a prescribed position in the 
sliding direction of the movable member 1 . In accord- 
ance therewith: an optical lens portion 3a can be folded 
with uniform force about any point in the radial direction 
thereof. 

[0098] And furthermore, according to this aspect of 
the embodiment, when an optical lens portion 3a is set 
in the lens-receiving portions 13a, 13b, the orientation 
of the optical lens portion 3a can be set in a prescribed 
orientation in the direction of rotation, which treats the 
central axis thereof as the axis of rotation. In accordance 
therewith , the optical lens portion 3a can be folded along 
a prescribed centeriine that passes through the center 
thereof. 

[0099] Fig. 3 and Fig. 4 are plan views and side views 
showing different conditions of constitutions of a first as- 
pect of the embodiment of a soft intraocular lens storage 
case of the present invention. Furthermore, in Fig. 3 and 
Fig. 4, the same reference numerals will be assigned to 
parts that serve practically the same functions as those 
in the previous Fig. 2, and a detailed explanation thereof 
will be omitted. 

[0100] The storage case shown in these figures pro- 
vides a lid member 4 to the 'lens-folding device shown 
in Fig. 2, and is constituted such that a storage space is 
formed for storing a soft intraocular lens 3. 
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[0101] Here, Fig. 3 shows a condition in which a soft 
intraocular lens 3 is stored in a storage case, and Fig. 
4 shows a condition in which a stored soft intraocular 
lens 3 is folded. 

[0102] In Fig. 3, (A) shows a condition in which a lid 
member 4 is mounted, (B) shows a side view of the de- 
vice as seen from the direction of the arrows along line 
A-A shown in (A), (C) shows a condition in which the lid 
member 4 has been removed, and (0) shows a side 
view of the device as seen from the direction of the ar- 
rows along line C-C shown in (C). 
[0103] Further, in Fig. 4, (A) shows a condition in 
which a lid member 4 is mounted : (B) shows a condition 
in which the lid member 4 has been removed, and (C) 
shows a side view of the device as Keen from the direc- 
tion of the arrows along line B-B shown in (B). 
[0104] Furthermore, a portion of reference numerals 
concerning parts shared in common with Fig. 2 have 
been omitted in Fig. 3 and Fig. 4. 
[0105] A soft intraocular lens storage case of this as- 
pect of the embodiment comprises a movable member 
1 , a base member 2, and a lid member 4. The constitu- 
tion of parts of the movable member 1 and base member 
2 other than parts related to the lid member 3 are prac- 
tically the same as those shown in Fig. 2. Therefore, de- 
tailed explanations of the parts thereof will be omitted in 
the explanation hereinbelow. 

[0106] The above-mentioned lid member 4 is formed 
in the shape of a nearly rectangular plate. On this lid 
member 4, there is disposed a pair of latching protuber- 
ant portions 41a, 41 b for mounting this lid member 4 to 
the base member 2. This pair of latching protuberant 
portions 41 a, 41 b is disposed on the side edge portions 
of the two long sides of the lid member 4, respectively. 
[0107] In the above-mentioned base member 2 ? there 
is disposed a pair of latching groove portions 24a, 24b 
for holding the above-mentioned lid member 4 in a freely 
sliding manner. These latching groove portions 24a, 24b 
are formed in the sliding direction of the movable mem- 
ber 1. 

[0108] In these latching groove portions 24a, 24b, 
there are disposed insertion opening portions 25a, 25b 
for mating the above-mentioned latching protuberant 
portions 41a, 41b to the latching groove portions 24a : 
24b. These insertion opening portions 25a, 25b are dis- 
posed in the latching groove portions 24a, 24b in the 
end portions in the travelling direction of the movable 
member 1 . 

[0109] In the center portion of the above-mentioned 
lid member 4, there is disposed a lens-viewing window 
portion 42 for viewing the lens storage space from ex- 
ternally. Further, on the bottom surface of this lid mem- 
ber 4, there are formed support protruding portions 43a : 
43b for forming the lens storage space. 
[0110] Furthermore, the lid member 4 and the mova- 
ble member 1 can slide independently of one another. 
However, both are designed so as to be able to be op- 
erated together. This is accomplished, for example, by 


setting the clearance in the up-down direction for both 
members to clearances that enable both members to be 
pushed by hand together. 

[0111] The operation of the above-mentioned consti- 

s tution will be explained. 

[0112] Firstly, the operation for storing a soft intraoc- 
ular lens 3 in the lens storage space will be explained. 
[0113] In this case, first, the lens-receiving portions 
13a, 13b are positioned by an operator in the lens-re- 

io ceiving position as shown in Fig. 3 (C). Further, the op- 
erator removes the lid member4 from the base member 
2. Next, the operator sets a soft intraocular lens 3 in the 
lens-receiving portions 13a, 13b. Next, as shown in Fig. 
2 (A), the lens storage space is closed using the lid 

is member 4. In accordance with the above, the operation 
for storing a soft Intraocular lens 3 In a lens storage 
space is completed. 

[0114] Here, the operation for closing the lens storage 
space using the lid member 4 will be explained. In this 

20 case, firstly, the latching protuberant portions 41a, 41b 
are inserted into the insertion opening portions 25a, 25b. 
Next, the lid member 4 is made to slide in the reverse 
direction of legs 12a, 12b. In accordance therewith, the 
lid member 4 Is mounted to the base member 1 2a, 1 2b. 

25 As a result thereof, the lens storage space is closed by 
the lid member 4. 

[0115] Furthermore, the sliding of the lid member 4 is 
performed to end portion of the latching groove portions 
24a, 24b. That is, the sliding of the lid member 4 is per- 

30 formed until the end of the reverse direction oM 2a, 1 2b 
of the movable member 1 . In accordance therewith, the 
viewing window portion 42 is positioned in the lens-re- 
ceiving position. As a result thereof, it is possible to view 
from externally via the viewing window portion 42 the 

35 soft intraocular lens 3 set in the lens -receiving portions 
13a, 13b. 

[0116] Further, the support protruding portion 43a of 
the one side is positioned so as to overlap with the cor- 
responding pair of perpendicular protruding portions 

40 1 9a. Similarly, the support protruding portion 43b of the 
other side is positioned so as to overlap with the corre- 
sponding pair of perpendicular protruding portions 19b. 
In accordance therewith, the supports for supporting the 
lid member 4 are formed by the support protruding por- 

45 tions 43a, 43b and the perpendicular protruding portions 
1 9a, 1 9b . As a result thereof, the strength of the lid mem- 
ber 4 is reinforced. As a result thereof, the lens storage 
space can be stably maintained. 
[0117] Further, in this case, the upper end portions of 

50 the pair of perpendicular protruding portions 19a of the 
one side are closed off by the support protruding portion 
43a. Similarly, the upper end portions of the pair of per- 
pendicular protruding portions 1 9b of the other side are 
closed off by the support protruding portion 43b. In ac- 

55 cordance therewith, the supporting portion 3b of the one 
side of a soft intraocular lens 3 is prevented from slipping 
out of the corresponding pair of perpendicular protrud- 
ing portions 19a. Similarly, the supporting portion 3b of 
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the other side is prevented from slipping out of the cor- 
responding pair of perpendicular protruding portions 
19a. As a result thereof, the position and orientation of 
a soft intraocular lens 3 is prevented from shifting even 
in a case in which the soft intraocular lens 3 is subjected 
to a shock. 

[01 18] Next, an operation for folding a soft intraocular 
lens 3, and removing same from the lens storage space 
will be explained. 

[0119] This operation comprises an operation for 
opening the lens storage space, and an operation for 
folding a soft intraocular lens 3. In this aspect of the em- 
bodiment, these operations can be performed separate- 
ly, and they can also be performed together. 
[0120] Firstly, an operation of a case in which both op- 
erations are performed separately will be explained. 
[0121] In this case, firstly, the lid member 4 is made 
to slide in the travelling direction of the movable member 
1 by an operator. This sliding movement is carried out 
until the latching protuberant portions 41a, 41b reach 
the insertion opening portions 25a, 25b. When the latch- 
ing protuberant portions 41a, 41b reach the insertion 
opening portions 25a, 25b, the sliding movement of the 
latching protuberant portions 41a, 41b is stopped. This 
is because the latching protuberant portions 41a, 41b 
hit against the walls of the insertion opening portions 
25a, 25b. Next, the lid member 4 is raised from the base 
member 2 by the operator. In accordance therewith, the 
lens storage space is opened. 

[0122] Next, the movable member 1 is made to slide 
in the travelling direction by the operator. This sliding 
movement is carried out until the stopper 1 7 hits against 
the rearward end portion of the base member 2. When 
the stopper 1 7 hits against the rearward end portion of 
the base member 2, the sliding movement of the mov- 
able member 1 is stopped. In accordance therewith, the 
lens-receiving portions 13a, 13b are positioned in the 
lens-folding-completion position. As a result thereof, the 
folding of the optical lens portion 3a is completed. 
[01 23] Next, the folded soft intraocular lens 3 is lifted 
from the lens-receiving portions 13a, 13b by the opera- 
tor. 

[0124] In accordance with the above, the operations 
for removing a soft intraocular lens 3 from the lens stor- 
age space is ended. 

[0125] Next, an operation of a case in which an oper- 
ation for opening the lens storage space, and an oper- 
ation for folding a soft intraocular lens 3 are performed 
together will be explained. 

[0126] In this case, firstly, the lid member 4 and the 
movable member 1 are pushed at the same time by an 
operator. In accordance therewith, the lid member 4 and 
the movable member 1 are made to slide in the travelling 
direction of the movable member 1. The sliding move- 
ment is carried out until the stopper 1 7 hits against the 
rearward end portion of the base member 2. In accord- 
ance therewith, an optical lens portion 3a is folded in a 
prescribed condition. Further, at this time, the latching 


protuberant portions 41 a, 41b reach the insertion open- 
ing portions 25a, 25b. 

[0127] Next, the lid member 4 is lifted from the base 
member 2 by the operator. In accordance therewith, the 
s lens storage space is opened. Next, the folded soft in- 
traocular lens 3 is lifted from the lens-receiving portions 
13a, 13b by the operator. 

[0128] in accordance with the above, the operation for 
removing a soft intraocular lens 3 from the lens storage 
10 space is ended. 

[0129] According to this aspect of the embodiment ex- 
plained in detail hereinabove, because a lens storage 
space for storing a soft intraocular lens 3 set in the lens- 
receiving portions 13a, 13b is formed by using a lid 
'* member 4, it is possible to handle the soft intraocular 
lens 3 set in the lens-receiving portions 13a, 13b in a 
condition in which same does not come in direct contact 
with the outside. In accordance therewith, when the soft 
intraocular lens 3 thereof is transported from the soft in- 
?0 traocularlens 3 manufacturer side to the user side, it is 
possible to carry the soft intraocular lens 3 in a condition 
in which same is set in the lens-receiving portions 13a, 
13b. As a result thereof, it is possible to eliminate the 
trouble of setting a soft intraocular lens 3 in the lens- 
es receiving portions 13a, 1 3b at the soft intraocular lens 
user side. 

[0130] Further, according to this aspect of the embod- 
iment, because the lens storage space is opened and 
closed by means of the sliding movement of a lid mem- 
o ber 4, the open-close constitution of the lens storage 
space can be made simple. 

[0131] Furthermore, according to this aspect of the 
embodiment, because the sliding direction of the lid 
member 4 is set to the same direction as the sliding di- 
5 rection of the movable member 1 , it is possible to en- 
hance the operability in a case in which an operator 
opens and closes the lens storage space, and a case in 
which a soft intraocular lens 3 is folded. 
[0132] And furthermore, according to this aspect of 
' the embodiment, because the sliding direction of the lid 
member 4 for opening the lens storage space is set to 
the same direction as the sliding direction of the mova- 
ble member 1 for folding a soft intraocular lens 3 f it is 
possible to make the soft intraocular lens storage case 
45 compact. 

[01 33] Further, according to this aspect of the embod- 
iment, because the Iidmember4and the movable mem- 
ber 1 can be made to slide independently, it is possible 
to separately carry out an operation for opening the lens 
$o storage space, and an operation for folding a soft in- 
traocular lens 3. In accordance therewith, it is possible 
to perform a soft intraocular lens 3 folding operation 
while confirming the folding condition thereof. 
[0134] Furthermore, according to this aspect of the 
55 embodiment, because the lid member 4 and movable 
member 1 can be operated together, it is also possible 
to carry out the above-mentioned 2 operations at the 
same time as a single operation. In accordance there- 
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with, It is possible to shorten the time from starting the 
folding of a soft intraocular lens 3 until removing the fold- 
ed soft intraocular lens 3. 

[0135] And furthermore, according to this aspect of 
the embodiment, because there is provided support pro- 
truding portions 43a, 43b, which coincide with the per- 
pendicular protruding portions 19a, 19b, it is possible to 
reinforce the strength of the lid member 4. Further, it is 
also possible to maintain with certainty in a prescribed 
position and orientation the position and orientation of 
a soft intraocular lens 3. In accordance therewith, in a 
case in which a soft intraocular lens 3 is transported from 
the manufacturer side to the user side in a condition in 
which same is stored in the storage case, it is possible 
to prevent the soft intraocular lens 3 from slipping out of 
the lens-receiving portions 13a, 13b even if the soft in- 
traocular lens 3 is subjected to a shock. 
[01 36] A plurality of aspects of the embodiment of the 
present invention has been explained hereinabove, but 
the present invention is not limited to the above-de- 
scribed aspects of the embodiment. 
[0137] For example, in the above aspects of the em- 
bodiment, an explanation was given of a case in which 
the legs 12a, 12b and common base 11 are integrally 
formed. However, the present invention can also be con- 
stituted so as to be formed using different members. 
[0138] Further, in the above aspects of the embodi- 
ment, an explanation was given of a case in which a pair 
of legs 12a, 12b is connected, and a case in which the 
pair of legs 12a, 12b is connected by a base portion. 
However, the present invention can also be constituted 
such that a pair of legs 12a, 12b is connected midway 
between a base portion and the tips of the pair of legs 
12a, 12b. 

[0139] Furthermore, in the above aspects of the em- 
bodiment, an explanation was given of a case in which 
a load-absorbing portion is formed, and a case in which 
the load-absorbing portion is formed by making the 
width of the legs 12a, 12b locally narrower. However, 
the present invention can also be constituted such that 
the legs 12a, 12b, for example, are formed by making 
the materials and composition thereof differ locally. 
[0140] And furthermore, in the above aspects of the 
embodiment, an explanation was given of a case in 
which the lid member 4 and the movable member 1 can 
slide independently. However, the present invention can 
also be constituted such that both the lid member 4 and 
the movable member 1 can slide by interlocking. That 
is, the present invention can be constituted such that 
when one side is made to slide, the other side also slides 
automatically by interlocking thereto. According to a 
constitution such as this, by an operation that makes 
one side slide, the other side can also be made to slide 
even if both are not operated together. 
[0141] Further, according to the above aspects of the 
embodiment, an explanation was given of a case in 
which latching protuberant portions 41a, 41b, which 
constitute the sliding mechanism of the lid member 4 T 


are disposed on the lid member 4, and latching groove 
portions 24a, 24b and insertion opening portions 25a, 
25b are disposed on the base member 2. However, the 
present invention can also be constituted such that 
5 latching protuberant portions 41a, 41b are disposed on 
the base member 2, and latching groove portions 24a, 
24b and insertion opening portions 25a, 25b are dis- 
posed on the lid member 4. 

[0142] Furthermore, in the above aspects of the em- 
10 bodiment, an explanation was given of a case in which 
the sliding direction of the lid member 4 for opening the 
lens storage space is set in the same direction as the 
sliding direction of the movable member 1 for folding a 
soft intraocular lens 3. However, the present invention 
is can also be constituted such that these sliding directions 
are set In opposing directions. 

[0143] And furthermore, in the above aspects of the 
embodiment, an explanation was given of a case in 
which the sliding direction of the lid member 4 Is set in 

20 the same direction as the sliding direction of the mova- 
ble member 1 . However, the present invention can also 
be constituted such that these sliding directions are set 
in different directions. For example, the present inven- 
tion can be constituted such that these sliding directions 

25 are set orthogonally. 

[0144] Further, in the above aspects of the embodi- 
ment, an explanation was given of a case in which the 
lid member 4 is mounted to the base member 2 in a free- 
ly detachable manner. However, the present invention 

30 can also be constituted such that the lid member 4 is 
permanently mounted to the base member 2. 
[0145] Furthermore, In the above aspects of the em- 
bodiment, an explanation was given of a case in which 
the lens storage space is opened and closed by the slide 

35 constitution of the lid member 4. However, the present 
invention can also be constituted such that opening and 
closing is performed by a method other than this. For 
example, the present invention can be constituted such 
that the lens storage space opens and closes either by 

40 a detachable constitution that uses a hook mechanism, 
or by a rotating constitution that uses a hinge mecha- 
nism. 

[0146] In addition thereto, the present invention nat- 
urally can have all sorts of variations and modifications 
45 of this embodiment within a scope that does not depart 
from the gist thereof. 

[0147] As described in detail hereinabove, according 
to a first invention and an eleventh invention, after set- 
ting a soft intraocular lens in a lens-receiving portion, 

so the soft intraocular lens can be folded by making the legs 
slide under the guidance of a slide groove portion. In 
accordance therewith, a soft intraocular lens can be re- 
liably folded via a simple operation. Further, according 
to the first invention thereof, the main parts of the device 

55 can be constituted in accordance with a simply struc- 
tured movable member and base member. In accord- 
ance therewith, the device can be manufactured easily 
and at low cost. Furthermore, according to the first in- 
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vention thereof, when a soft intraocular lens is set in the 
lens-receiving portion, the soft intraocular lens can be 
accurately positioned by a pair of walls in a prescribed 
position in a direction that is orthogonal to the. sliding 
direction of the movable member. In accordance there- 
with, the optical lens portion can be reliably folded along 
the centerline thereof. 

[0148] Based on the above, according to the first in- 
vention, the constitution is simple, and features out- 
standing reliability and economic efficiency, and han- 
dling and operation can be performed easily and with 
certainty when retaining and folding a soft intraocular 
lens. 

[0149] Further, according to the second invention, the 
seventeenth invention, the twenty-sixth invention, and 
the twenty-seventh invention, when the movable mem- 
ber is made to slide, deformation load acting on the legs 
can be centrally absorbed by a load-absorbing portion. 
In accordance therewith, it is possible to alleviate the 
folding load placed on a soft intraocular lens, and, in ad- 
dition, it is possible to stably and accurately fold the soft 
intraocular lens without losing the optical functions 
thereof. 

[0150] Furthermore, according to the third invention, 
the eighteenth invention, the twenty-sixth invention, and 
the twenty-seventh invention, a soft intraocular lens set 
in the lens-receiving portion can be positioned in a pre- 
scribed position in the sliding direction of the movable 
member. In accordance therewith, it is possible for the 
optical lens portion to be folded with uniform force any- 
where about the radial direction thereof. 
[0151] And furthermore, according to ihe fourth inven- 
tion, the nineteenth invention, and the twenty-sixth in- 
vention, the orientation of a soft intraocular lens set in 
the lens-receiving portion can be set to a prescribed ori- 
entation in a direction of rotation, with the central axis 
of the optical lens portion as the axis of rotation. In ac- 
cordance therewith, it is possible to reliably fold the op- 
tical lens portion along a prescribed centerline. 
[0152] Further, according to the fifth invention, the 
twentieth invention, and the twenty-sixth invention, 
when the movable member is made to slide, parts that 
are to the rear of the tips of the legs can be guided by a 
guide groove portion. In accordance therewith, because 
it is possible to prevent the side-to-side rolling of the 
movable member, the movable member can be made 
to slide stably. 

[0153] Furthermore, according to the sixth invention, 
the twenty-first invention, and the twenty-sixth inven- 
tion, when the movable member is made to slide, the 
movable member can be prevented from rising up out 
of the slide groove portion. In accordance therewith, it 
is possible to prevent the movable member from slipping 
out of the slide groove portion. ' 
[0154] And furthermore, according to the seventh in- 
vention, the twenty-second invention, and the twenty- 
sixth invention, because there is provided a positioning 
portion for positioning the lens-receiving portion in the 


lens-receiving position, the lens-receiving portion can 
be prevented from moving from the lens-receiving posi- 
tion even in a case in which a shock is applied to the 
movable member. 
5 [0155] Further, according to the eighth invention, the 
twenty-third invention and the twenty-sixth invention, 
because there is provided a positioning portion for po- 
sitioning the lens-receiving portion In the lens-folding- 
completion position when the movable member is made 
io to slide in the travelling direction, the lens-receiving por- 
tion can be reliably positioned in the iens-folding-com- 
pietion position. 

[0156] Furthermore, according to the ninth invention, 
the twenty-fourth invention, and the twenty-sixth inven- 
ts tion, because the pair of legs is connected at the base 
portion, the length of the legs can be shortened. 
[01 57] And furthermore, according to the tenth inven- 
tion, the twenty-fifth invention, and the twenty-sixth in- 
vention, because the connecting portion is integrally 
20 formed with the legs, the movable member can be easily 
manufactured. 

[0158] Further, according to the eleventh invention, 
because the storage space for storing a soft intraocular 
lens set in the lens-receiving portion is formed using a 
25 lid member, a soft intraocular lens set in the lens-receiv- 
ing portion can be handled in a condition, wherein same 
does not make direct contact with the outside. In accord- 
ance therewith , when transporting a soft intraocular lens 
from the soft intraocular lens manufacturer side to the 
30 soft intraocular lens user side, it is possible to transport 
the soft intraocular lens in a condition, wherein same is 
set in the lens-receiving portion. 
[0159] Furthermore, according to the twelfth inven- 
tion, because the lens storage space is opened and 
35 closed by means of the sliding movement of the lid mem- 
ber, the open-close constitution of the lens storage 
space can be made simple. 

[0160] And furthermore, according to the thirteenth in- 
vention, because the sliding direction of the lid member 
^0 is set to the same direction as the sliding direction of the 
movable member, operability can be enhanced in a case 
in which an operator opens and closes the lens storage 
space, and a case in which a soft intraocular lens is fold- 
ed. 

[0161] According to the fourteenth invention, because 
the sliding direction of the lid member for opening the 
lens storage space is set to the same direction as the 
sliding direction ol the movable member for folding a soft 
intraocular lens, the soft intraocular lens storage case 
50 can be made compact. 

[0162] According to the fifteenth invention, because it 
is possible to make the lid member and the movable 
member slide independently, an operation for opening 
the lens storage space, and an operation for folding a 
55 soft intraocular lens can be performed separately. In ac- 
cordance therewith it is possible to carry out a soft in- 
traocular lens folding operation while confirming the 
folding condition thereof. 
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[0163] According to the sixteenth invention, because 
it is possible to operate the lid member and the movable 
member at the same time, it is possible to perform the 
above-mentioned two operations together as a single 
operation. 


Claims 

1 . A soft intraocular lens-folding device, comprising: 

a movable member; and 
a base member, 

wherein said movable member comprises an 
elastically bendable pair of legs, and a connect- 
ing portion for connecting this pair of legs, 
and at the tips of said pair of legs, there are dis- 
posed a lens-receiving portion for setting a soft 
intraocular lens astride both legs, and a wall 
portion for clamping said soft intraocular lens 
set in this lens-receiving portion, 
and said base member comprises a slide 
groove portion, which allows the tips of said pair 
of legs to penetrate and slide through, and 
which, in addition, is formed so as to narrow the 
gap between said pair of legs in accordance 
with the extent of movement thereof. 

2. The soft intraocular lens-folding device according 
to claim 1, comprising a load absorbing portion, 
which is disposed on said pair of legs, and which 
bends and deforms by centrally absorbing the de- 
formation load placed on this pair of legs by this pair 
of legs moving inside said slide groove portion. 

3. The soft intraocular lens-folding device according 
to claim 1 , comprising a positioning portion for po- 
sitioning said soft intraocular lens set in said lens- 
receiving portion in a prescribed position in the slid- 
ing direction of said movable member. 

4. The soft intraocular iens-folding device according 
to claim 1 , comprising an orientation setting portion 
for setting the orientation of said soft intraocular 
lens set in said lens-receiving portion to a pre- 
scribed orientation in a direction of rotation , with the 
central axis of this soft intraocular lens as the axis 
of rotation. 

5. The soft intraocular lens-folding device according 
to claim 1 , comprising a guide groove portion, which 
is disposed in said slide groove portion, and which 
guides a part that is to the rear of the tips of said 
pair of legs. 

6. The soft intraocular lens-folding device according 
to claim 1 , comprising a rise-up preventing portion 
for preventing said movable member from rising up 


out of said slide groove portion. 

7. The soft intraocular iens-folding device according 
to claim 1 , comprising a positioning portion for po- 

s sitioning said lens-receiving portion in a lens-receiv- 
ing position, which enables said soft intraocular lens 
to be set in this lens-receiving portion. 

8. The soft intraocular Iens-folding device according 
10 to claim 1 , comprising a positioning portion for po- 
sitioning said lens-receiving portion in a lens-fold- 
ing-completion position in which the folding of said 
soft intraocular lens set in this lens-receiving portion 
is completed. 

15 

9. The soft intraocular Iens-folding device according 
to claim 1, wherein said connecting portion con- 
nects the base of said pair of legs". 

20 10. The soft intraocular Iens-folding device according 
to claim 1 , wherein said connecting portion is inte- 
grally formed with said pair of legs. 

11. A soft intraocular lens storage case, comprising: 

25 

a movable member; 
a base member; and 
a lid member, 

wherein said movable member comprises an 

30 elastically bendable pair of legs, and a connect- 

ing portion for connecting this pair of legs, 
and at the tips of said pair of legs, there are 
formed a lens-receiving portion for setting a soft 
intraocular lens astride both legs, and a wall 

35 portion for clamping said soft intraocular lens 

set in this lens-receiving portion, 
said base member comprises a slide groove 
portion, which allows the tips of said pair of legs 
to penetrate and slide through, and which : in 

40 addition, is formed so as to narrow the gap be- 

tween said pair of legs in accordance with the 
extent of movement thereof, 
and said lid memberforms a lens storage space 
for storing said soft intraocular lens set in said 

45 lens- receiving portion. 

12. The soft intraocular lens storage case according to 
claim 11, wherein said lens storage space opens 
and closes by means of the sliding movement of 

so said lid member. 

13. The soft intraocular lens storage case according to 
claim 12, wherein the sliding direction of said lid 
member is set in the same direction as the sliding 

55 direction of said movable member. 

14. The soft intraocular lens storage case according to 
claim 13, wherein the sliding direction of said lid 
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member for opening said lens storage space is set 
in the same direction as the sliding direction of said 
movable member for folding said soft intraocular 
lens. 

5 

15. The soft intraocular lens storage case according to 
claim 14, wherein said movable member and said 
lid member are independently slidable. 

16. The soft intraocular lens storage case according to 10 
claim 15, wherein said movable member and said 

lid member can be operated together. 

1 7. The soft intraocular lens storage case according to 
claim 11, comprising a load absorbing portion, '5 
which is disposed on said pair of legs, and which 
bends and deforms by centrally absorbing the de- 
formation load placed on this pair of legs by this pair 

of legs moving inside said slide groove portion. 

20 

18. The soft intraocular lens storage case according to 
claim 11, comprising a positioning portion for posi- 
tioning said soft intraocular lens set in said lens-re- 
ceiving portion in a prescribed position in the sliding 
direction of said movable member. 25 

z 

19. The soft intraocular lens storage case according to 
claim 11, comprising an orientation setting portion 
for setting the orientation of said soft intraocular 
lens set in said lens-receiving portion to a pre- 30 
scribed orientation in a direction of rotation, with the 
central axis of this soft intraocular lens as the axis 

of rotation, 

20. The soft intraocular lens storage case according to 35 
claim 11, comprising a guide groove portion, which 

is disposed in said slide groove portion, and which 
guides a part that is to the rear of the tips of said 
pair of legs. 

40 

21 . The soft intraocular lens storage case according to 
claim 1 1 , comprising a rise-up preventing portion for 
preventing said movable member from rising up out 
of said slide groove portion. 

45 

22. The soft intraocular lens storage case according to 
claim 11, comprising a positioning portion for posi- 
tioning said lens-receiving portion in a lens-receiv- 
ing position which enables said soft intraocular lens 

to be set in this lens-receiving portion. so 

23. The soft intraocular lens storage case according to 
claim 11, comprising a positioning portion for posi- 
tioning said lens-receiving portion in a lens-folding- 
completion position in which the folding of said soft ss 
intraocular lens is completed. 

24. The soft intraocular lens storage case according to 


claim 11 , wherein said connecting portion connects 
the base of said pair of legs. 

25. The soft imraocular lens storage case according to 
claim 1 1 , wherein said connecting portion is inte- 
grally fotmed with said pair of legs. 

26. The soft intraocular lens storage case according to 
claim 11, comprising: 

a load absorbing portion, which is disposed on 
said pair of legs, and which bends and deforms 
by centrally absorbing the deformation load 
placed on this pair of legs by this pair of legs 
moving inside said slide groove portion; 
a positioning portion for positioning said soft in- 
traocular lens set in said lens-receiving portion 
in a prescribed position in the sliding direction 
of said movable member; 
an orientation setting portion for setting the ori- 
entation of said soft intraocular lens set in said 
lens-receiving portion to a prescribed orienta- 
tion in a direction of rotation, with the central 
axis of this soft intraocular lens as the axis of 
rotation; 

a guide groove portion, which is disposed in 
said slide groove portion, and which guides a 
part that is to the rear of the tips of said pair of 
legs; 

a rise-up preventing portion for preventing said 
movable memberf rom rising up out of said slide . 
groove portion; 

a positioning portion for positioning said lens- 
receiving portion in a lens-receiving position 
which enables said soft intraocular lens to be 
set in this lens-receiving portion; and 
a positioning portion for positioning said lens- 
receiving portion in a lens-folding-completion 
position in which the folding of said soft intraoc- 
ular lens is completed, 

wherein said connecting portion is integrally 
formed with said pair of legs so as to connect 
the base of this pair of legs, 
said lens storage space opens and closes by 
means of the sliding movement of said lid mem- 
ber, and the sliding direction of said lid member 
is set in the same direction as the sliding direc- 
tion of said pair of legs, 
the sliding direction of said lid member for open- 
ing said lens storage space is set in the same 
direction as the sliding direction of said mova- 
ble member for folding said soft intraocular 
lens, 

said pair of legs and said lid member are inde- 
pendently slidable, 

and said pair of legs and said lid member can 
be operated together. 
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27. The soft intraocular lens storage case according to 
claim 26, wherein said load- absorbing portion is 
formed by locally narrowing the width of said legs. 
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FIG.1 


(A) 21 



1 : MOVABLE MEMBER 
2: BASE MEMBER 
11 : COMMON BASE PORTION 
12a, 12b: LEGS 

13a, 13b: LENS-RECEIVING PORTIONS 
14a, 14b: WALL PORTIONS 
15a, 15b: TAPERED PORTIONS 

21 : SLIDE GROOVE PORTION 
21a: TAPERED GROOVE PORTION 
21b: PARALLEL GROOVE PORTION 
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FIG.2 


(D) 


16a, 16b : LOAD ABSORBING PORTIONS 
17 : STOPPER PORTION 
21c : GUIDE GROOVE PORTION 
22a, 22b . PRESSURE GUIDE PORTIONS 
23a, 23b : LOCKING GROOVES 



3b v 19a 


17 


EP1 114 323 A1 


FIG.3 



(B) 
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(A-A) 
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22a 

s 



22b 


21 

(C-C) 

4 : UD MEMBER 
24a, 24b : LATCHING GROOVE PORTIONS 
25a, 25b : INSERTION OPENING PORTIONS 
41a, 41b : LATCHING PROTUBERANT PORTIONS 

42 : LENS VIEWING WINDOW PORTION 

43 : SUPPORT PROTRUDING PORTION 
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FIG .4 


(A) 


(B) 



(C) 



4 : UD MEMBER 
24a, 24b : LATCHING GROOVE PORTIONS 
25a, 25b : INSERTION OPENING PORTIONS 
41 a, 41b : LATCHING PROTUBERANT PORTIONS 

42 : LENS VIEWING WINDOW PORTION 

43 : SUPPORT PROTRUDING PORTION 


19 


EP 1 114 623 A1 


INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JPOO/04648 


A. CLASSIFICATION OF SUBJECT MATTER 
int. CI 7 A61P2/16 


According to International Patent Classification (IPC) or to both cationa! classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 A61F2/16. 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, who c practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


US , 5100410, A {Andrew Tool Co., Inc.). 
31 March, 1992 (31.03.92) 
& JP, 4-30934B, A 

JP, 5-103803, A {Canon Star K.K.), 

27 April, 1993 (27.04.93) (Family: none) 

JP, 11-169391, A (Hoya Health Care K.K.), 
29 June, 1999 (29.06.99) (Family: none) 


1-27 

1-27 
1-27 


I I Further documents are listed in the continuation of Box C. 


I I See patent family annex. 


* Special categories of cited documents: 

•A" doctmaent defining the general state of the art which is not 

considered to be of particular relevance 
TT earlier document but published on or after the international filing 

date 

"L* document which may throw doubts on prioriiy claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

°0* document referring to an oral disclosure, use, exhibition or other 


document published prior to the international filing date but later 
than the priority date claimed 


later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
itep when the document is taken alooe 

document of particular relevance; the claimed invention cannot be 
considered to involve aa inventive step when the document is 
combined with one or mora other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 
31 July, 2000 (31.07.00) 


Date of mailing of the international search report 
15 August, 2000 (15.08.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 


Telephone No. 


Form PCT/lSA/210 (second sheet) (July 1992) 


20 


